We present an investigation in the connection between computing students' civic knowledge, attitude, or self-efficacy and their willingness to work on civic technologies. Early results indicate that these factors are related to a willingness to accept government work in technology but not non-profit work focused on civic technologies.
INTRODUCTION
Advanced e-government initiatives are ongoing in many countries in the world, where government services are being offered online in decentralized platforms [11] . There are many ways to participate in the development of civic technology [7] , or technology for social change [8] . While some studies have been performed in the career choice awareness of computer science graduates [2] , there are few studies about their interest in participating in the development of government-driven civic technology (govtech [3] ). By comparison, volunteer work such as civic hackathons [5] or CS education for social good [4] have been better explored in literature.
These initiatives require skilled technology professionals to enable the next generation of technologies. However, there is a competition for the most skilled professionals in the computing and software engineering job market. Work placements have been shown to be beneficial to careers after graduation [1] and learning about the industry affects the students' career choices [10] .
What remains mostly unexplored is what kind of attitudes and knowledge computer science students have about civics and if this knowledge affects their career choices. To address this gap, we performed a survey-based research study on students' civic knowledge, Permission to make digital or hard copies of part or all of this work for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. Copyrights for third-party components of this work must be honored. For all other uses, contact the owner/author(s). Koli Calling '19, November 21-24, 2019, Koli, Finland © 2019 Copyright held by the owner/author(s). ACM ISBN 978-1-4503-7715-7/19/11. https://doi.org/10.1145/3364510.3366159 attitude and self-efficacy, and their willingness to work on civic technologies. In summary, our research question is: Do civic knowledge, attitude, or self-efficacy affect the work preferences of students?
In the following sections, we first first describe the research setup, data collection, and methods. Then, we review highlights of our early findings.
RESEARCH SETUP
Data was collected from the second week of a 12 week CS1 course at the University of Toronto, a research-intensive North American university. Students in the course are primarily first year university students interested in studying computer science, mathematics, or statistics.
Two surveys were made available to all of the students in the course. Both were optional, with no material reward for participating. The first contained six Likert-style questions about a student's willingness to engage in the development of civic technologies. Table 1 lists the questions in the survey; students responded on a 7-point scale from "strongly disagree" to "strongly agree". 148 students provided responses to all six questions in this survey. Respondents were primarily male (74%), which reflects the make-up of the course. The second survey was the ICCS civic knowledge, attitude, and selfefficacy survey instrument [9] . 52 students participated in the ICCS survey; the lower participation rate is likely due to the length of the instrument.
Analysis Methods
In order to analyze the effect of civic knowledge and engagement on willingness to participate in the development of civic technologies and to work in the government sphere, we applied ordinal logistic regression [6] due to our use of Likert-scale items. We evaluated multiple possible models and used the Akaike Information Criterion (AIC) and Schwarz Criterion (SC) to identify models of interest.
There is no default significance test for coefficients; we estimate a p-value by comparing the coefficient's t value to a normal distribution. Table 1 describes the responses to the six questions about civic technologies. It is heartening that a significant majority of the students were willing to agree that they were interested in civic technologies. We compared the students who agreed with the first question to those who agreed to the fourth, and found that almost all who were interested in civic technologies also agreed that they would be willing to volunteer their time. A larger number of students were willing to attend a hackathon with an emphasis on civic technologies, which suggests that limited term events may be effective at exposing students to the domain. A much smaller number of respondents were willing to work on civic technologies, either at a non-profit or in the government. We do not have any data to explain why volunteering is more appealing than working, but we speculate that students may associate work at a non-profit or government with less interesting or cutting-edge technologies or a lower rate of pay. This question will be the focus of future work with this population.
FINDINGS
We considered whether gender might impact responses. However, using visual inspection of aggregate responses for males and females, we saw no change in the trends reported above.
Finally, we will consider how the components of the ICCS survey are related to engagement with civic technologies. The ICCS survey has a number of components including, for example, perception of conventional citizenship activities, attitudes towards rights for minority elements of the population, and trust in civic institutions [9] . Due to space restrictions, we will focus on models of willingness to work at a non-profit developing civic technologies or to work for the government.
Willingness to work at a non-profit is interesting because no models were found that included significant coefficients. The better (low AIC and SC) models had no coefficients that were estimated to be significant at even the 0.05 level. In particular, not even the questions related to interest in social issues or equality were significant to the model. This result could be caused by the relatively small amount of data collected, but it could also indicate that other factors, such as financial goals, might dominate the decision to consider employment at a non-profit.
In contrast, the best model for willingness to work for the government had a number of significant coefficients, including questions related to trust in civic institutions and attitudes toward country. Again, questions about political or social issues are noticeably absent, as are questions about conventional citizenship activities, like voting and affiliating with a party.
CONCLUSION
In this paper, we presented our initial findings on the impact of civic knowledge, attitude, or self-efficacy on the work preferences of students.
The initial findings of our study indicate that civic knowledge or attitudes -including attitudes related to social issues and equalitydo not have a significant effect on the choice to work at a non-profit.
When it comes to working for the government, trust in civic institutions and attitudes towards country were significant coefficients.
Our findings suggest that educational and awareness efforts alone might not be enough to make civic work an interesting career choice to computing professionals after graduation. However, at the same time the students were interested in creating civic technology as volunteer work.
The findings are not yet conclusive and more data needs to be collected before the results can be used to support decision-making for practitioners. However, the initial results presented in this paper can inform future studies in the field.
